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Table 1 Sequencing metrics of three runs for 223 unrelated individuals from Changshu, Jiangsu

Sequencing No. Number of libraries Sequencing chips Cluster pass rate/% %=Q30 Phas/Prephas
Read / Read 2
1 73 V2 85.76+3.56 84.76 0.094/0.017 0.285/0.124
2 73 V2 77.90+3.62 72.49 0.125/0.019 0.390/0.130
3 77 V2 90.21+0.75 75.75 0.054/0.004 0.577/0.117
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Fig. 1 Evaluation of sequencing data

(a) Bubble chart of the sequencing depth and effective reads ratio of 216 samples. Each bubble represents the number of samples within the

sequencing depth range with an increasing series of 20 000; (b) average allele coverage ratio (ACR) distribution of heterozygous loci in 216 samples.
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Table 2 Allele frequency distribution of 47 microhaplotypes in 216 unrelated individuals from Changshu, Jiangsu

Microhaplotype Haplotype Numeral allele Frequency | Microhaplotype ~ Haplotype Numeral allele Frequency
mh01CP-016 AGA 3 0.094 9 TTC 8 0.3056
TAA 5 0.402 8 mh03KK-006 AA 1 0.594 9
TGA 7 0.206 0 AG 2 0.3079
TGG 8 0.296 3 TA 3 0.097 2
mhOI1KK-117 AACC 1 0.4329 mh04CP-002 CAA 5 0.226 9
AACT 2 0.1227 CGA 7 0.240 7
AAGC 3 0.030 1 CGT 8 0.3357
AAGT 4 0.011 6 GAA 9 0.196 8
AGCC 7 0.094 9 mh04KK-010 AA 1 0.664 4
AGCT 8 0.0255 AG 2 0.282 4
AGGC 9 0.002 3 GA 4 0.0532
CACC 13 0.1852 mh04KK-011 AC 2 0.442 1
CACT 14 0.0139 AT 3 0.1852
CAGC 15 0.030 1 GC 5 0.002 3
CAGT 16 0.002 3 GT 6 0.370 4
CGCC 19 0.0417 mh04KK-013 AAGAT 6 0.104 2
CGCT 20 0.006 9 CAGAT 22 0.1250
mh01KK-210 CcC 1 0.1551 CAGGT 24 0.002 3
TC 3 0.268 5 CGAAT 26 0.002 3
T 4 0.576 4 CGGAC 29 0.078 7
mhO1KK-211 ACT 2 0.064 8 CGGAT 30 0.1134
ATC 3 0.486 1 CGGGT 32 0.574 1
ATT 4 0.273 2 mhO05KK-022 CA 1 0.506 9
GTC 7 0.1759 CcC 2 0.280 1
mh02CP-004 CGA 5 0.009 3 TC 5 0.2130
CGG 6 0.3426 mh05KK-062 AA 1 0.298 6
CTA 7 0.4537 AC 2 0.5023
CTG 8 0.094 9 TA 3 0.199 1
TTG 12 0.099 5 mh06CP-003 AAA 1 0.3079
mh02KK-005 AG 3 0.3819 AAC 2 0.2153
GA 4 0.3657 AAT 3 0.004 6
GG 6 0.2523 AGC 5 0.314 8
mh02KK-134 ACCG 2 0.0370 GGC 11 0.157 4
ACTG 4 0.016 2 mh07KK-031 CA 1 0.500 0
ATCA 5 0.046 3 CG 2 0.208 3
ATCG 6 0.495 4 TG 4 0.2917
ATTA 7 0.1343 mh09KK-035 CG 1 0.342 6
ATTG 8 0.092 6 CT 2 0.4352
TCCG 18 0.006 9 TG 3 0.2222
TCTG 20 0.0139 mh09KK-152 AGCA 5 0.226 9
TTCG 22 0.0255 ATCG 10 0.002 3
TTTG 24 0.1319 ATTA 11 0.074 1
mh02KK-136 GTA 3 0.088 0 ATTG 12 0.5162
GTC 4 0.083 3 GTCG 22 0.1806
TCA 5 0.3079 mh09KK-153 CAA 5 0.0417
TCC 6 0.2153 CAC 6 0.074 1
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Continued to Table 2

Microhaplotype Haplotype Numeral allele Frequency | Microhaplotype Haplotype Numeral allele Frequency
CGA 7 0.004 6 CCG 4 0.148 2
TAA 9 0.328 7 TAA 7 0.002 3
TAC 10 0.2500 TAG 8 0.238 4
TGA 11 02245 TCA 9 0.273 2
TGC 12 0.076 4 TCG 10 0.0417
mh10KK-101 AG 2 0.4259 mh13KK-217 AACA 1 0.0139
CA 3 0.1597 AACG 2 0.062 5
CG 4 0.414 4 AATG 8 0.4375
mh11KK-036 AA 1 0.395 8 AGCA 10 0.1343
AG 2 0.245 4 AGCG 11 0.092 6
CG 4 0.358 8 AGTA 16 0.004 6
mh11KK-037 ACG 1 0.474 5 AGTG 17 0.1412
GCG 7 0.349 5 GGCA 28 0.002 3
GTG 11 0.1759 GGCG 29 0.094 9
mh11KK-041 AG 2 0.0532 GGTG 35 0.0162
GA 3 0.546 3 mh13KK-225 AAG 2 0.1250
GG 4 0.400 5 ACG 4 0.3657
mh11KK-180 AACC 1 0.0185 GAA 5 0.201 4
AATC 7 0.060 2 GAG 6 0.294 0
AATG 8 0.004 6 GCG 8 0.0139
ACCC 10 0.497 7 mh14CP-003 AGG 4 0.1019
ACCG 11 0.0139 GAA 5 0.064 8
ACTC 16 0.150 5 GAG 6 0.266 2
ACTG 17 0.023 2 GGA 7 0.430 6
GCCC 28 0.009 3 GGG 8 0.136 6
GCCG 29 0.2130 mh15KK-066 AG 1 0.500 0
GCTC 34 0.009 3 AT 2 0.118 1
mh11KK-187 CCCA 1 0.5255 CG 3 0.201 4
CCCG 2 0.004 6 CT 4 0.180 6
GCCG 10 0.011 6 mh16KK-049 AAAAG 2 0.3194
GCGA 11 0.006 9 ACAAA 9 0.099 5
GCGG 12 0.266 2 ACAAG 10 0.006 9
GTGG 16 0.1852 ACAGA 11 0.0139
mh11KK-191 CAGT 4 0.243 1 ACGGA 15 0.423 6
CGAT 6 0.083 3 CCAAA 25 0.136 6
TAAC 9 0.1852 mh17CP-001 CAG 2 0.363 4
TAAT 10 0.488 4 GAG 6 0.192 1
mh12KK-046 GA 3 0.226 9 GGA 7 0.145 8
GG 4 0.2917 GGG 8 0.298 6
TA 5 03218 mh17CP-002 AGC 1 0.164 4
TG 6 0.1597 AGT 2 0.2176
mh13CP-010 AAA 1 0.3009 GGT 10 0.1875
AGA 4 0.083 3 GTT 12 0.430 6
AGG 6 0.180 6 mh17KK-053 CT 2 0.442 1
GGA 10 0.4352 TC 3 0.405 1
mh13KK-213 CCA 3 0.296 3 TT 4 0.152°8
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Continued to Table 2

Microhaplotype Haplotype Numeral allele Frequency | Microhaplotype Haplotype Numeral allele Frequency
mh18CP-003 ACT 2 0.314 8 TGC 7 0.120 4
ATC 3 03519 mh21KK-315 ACC 1 0.067 1
ATT 4 0.238 4 ACT 2 0.004 6
GTC 7 0.092 6 ATC 3 0.173 6
GTT 8 0.002 3 ATT 4 0.018 5
mh18KK-285 AGCG 7 0.094 9 GCC 5 0.1273
CACG 13 0.546 3 GCT 6 0.060 2
CGCG 19 0.011 6 GTC 7 0.1250
CGCT 20 0.1343 GTT 8 0.423 6
CGTG 23 0.2130 mh21KK-316 ACAC 1 0.416 7
mh18KK-293 AGAA 7 0.2616 ACGC 3 0.004 6
ATAA 13 0.044 0 ACGT 4 0.324 1
ATGA 15 0.150 5 ATGC 7 0.067 1
GGAA 25 0.363 4 GCGC 19 0.1875
GGAG 26 0.150 5 mh21KK-320 AACA 1 0.1227
GGGA 27 0.0185 AACG 2 0.2732
GTAA 31 0.004 6 GACA 13 0.273 2
GTAG 32 0.002 3 GACG 14 0.0255
GTGA 33 0.004 6 GATA 16 0.1852
mh19KK-299 ATGAA 19 0.120 4 GGCA 19 0.055 6
GCAAA 25 0.1157 GGCG 20 0.064 8
GCAAG 26 0.423 6 mh22KK-061 AAA 1 0.1921
GCATG 30 0.226 9 AAG 2 0.002 3
GCGTA 35 0.108 8 GAA 5 0.465 3
GCGTG 36 0.004 6 GAG 6 0.090 3
mh20KK-058 CAC 1 0.326 4 GGA 7 0.002 3
TAC 5 0.294 0 GGG 8 0.2477
TAT 6 0.259 3

Compared with the data for 2 504 individuals in 1KG, 4 novel alleles in the Changshu population were shown in bold.
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Fig.2 Comparison of 1000 Genomes Project data and 216 unrelated individuals data in Changshu, Jiangsu

(a) Difference of 4, value. The significant correlation is expressed by the P-value of the F-test is less than 0.05; suffix *** of P-value represents a

significant level of 1%. The R* value indicates the degree of fit of the regression model, and R’=1 indicates the absolute linear correlation.

(b) Difference of cumulative random matching probability (CMP). (¢) Fixation index of Changshu population and 26 reference populations of 1000

Genomes Project. (d) The Nei’s genetic distance between the Changshu population and 26 reference populations of 1000 Genomes Project. The

reference population (or super-population) code in (c) and (d) refers to 1000 Genomes Project!'.
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(mh21KK-320) ZI[a], A 6 Ml A KT
4, VB AAE R 3.1944, W42 A B (expected

heterozygosity, H,) &4 0.476 0 (mh04KK-010)
#]0.793 5 (mh21KK-320), FI¥JH,}0.674 5; Mk
PBIHEA (discrimination power, DP) 7 0.453 6~
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Table 3 Forensic parameters of 216 unrelated individuals in Changshu, Jiangsu

MH 4, DP PE TPI H, H, p-HWE
mh01CP-016 33171 0.818 0 0.486 3 1.894 7 0.736 1 0.698 5 0.708 0
mhO1KK-117 3.9950 0.895 8 0.558'5 22500 0.7778 0.749 7 0.1595
mh01KK-210 23344 0.686 6 02821 12273 0.592 6 05716 03271
mhO1KK-211 2.889 6 0.8270 03160 1317 1 0.620 4 0.6539 03571
mh02CP-004 29221 0.825 1 0.2876 12414 0.5972 0.6578 0.018 4
mh02KK-005 29128 0.770 9 03720 14795 0.662 0 0.6567 0.970 8
mh02KK-134 3.400 6 0.888 5 0.448 6 1.741 9 0.7130 0.705 9 0.888 6
mh02KK-136 40132 0.888 5 0.558 5 22500 0.7778 0.750 8 0.5337
mh03KK-006 21827 0.696 0 0.179°5 0.9818 0.490 7 0.5418 0.0313
mh04CP-002 3.8345 0.8578 0.5752 23478 0.7870 0.7392 0.687 0
mh04KK-010 1.908 6 0.6502 0.160 7 0.939 1 0.467 6 0.476 0 0.2276
mhO4KK-011 27252 0.761 0 0.276 7 12135 0.588 0 0.6330 0.4317
mh04KK-013 26659 0.7970 0.298 7 1270 6 0.606 5 0.6249 0.198 5
mh05KK-022 26261 0.7333 0.346 4 1.402 6 0.643 5 06192 0.887 1
mh05KK-062 26239 0.7379 0.266 1 1.186 8 0.578 7 06189 0.248 3
mh06CP-003 3.773 1 0.8432 0.486 3 1.894 7 0.736 1 0.7350 0.902 2
mh07KK-031 26422 0.786 0 03160 1317 1 0.620 4 0.6215 0.409 6
mh09KK-035 2.8079 0.790 2 0.405 7 1.588 2 0.685 2 0.643 9 0.5180
mh09KK-152 2.808 8 0.8213 03220 13333 0.6250 0.644.0 0.7353
mh09KK-153 42727 0.8793 0.566 8 22979 0.782 4 0.766 0 0.710 2
mh10KK-101 26412 07297 0.3402 1.384 6 0.638 9 0.621 4 0.9273
mh11KK-036 2.8933 0.808 0 0.346 4 1.402 6 0.643 5 0.654 4 0.2939
mh11KK-037 26433 0.775 4 0.304 4 12857 0.6111 0.6217 0.185 1
mh11KK-041 2.1662 0.453 6 0.1718 0.964 3 04815 0.538 4 0.104 3
mh11KK-180 3.119 4 0.859°8 0.398 8 1.565 2 0.680 6 0.679 4 0.559°8
mh11KK-187 26214 0.766 7 03102 13012 0.6157 0.6185 0.246 3
mh11KK-191 29510 0.8318 0.3102 13012 0.6157 0.661 1 0.206 5
mh12KK-046 3.765 5 0.861 8 0.509 8 2.000 0 0.750 0 0.734 4 0.7528
mh13CP-010 3.1300 0.839 1 0.3402 1.384 6 0.638 9 0.680 5 0.3628
mh13KK-213 41163 0.879 4 0.478 6 1.862 1 0.7315 0.757 1 0.032 1
mh13KK-217 3.9787 09170 0.486 3 1.894 7 0.736 1 0.748 7 0.2142
mh13KK-225 36158 0.8670 0.5257 2.076 9 0.7593 0.723 4 0.503 3
mh14CP-003 3.454 6 0.871 4 0.456 0 1.770 5 0.7176 07105 0.725 4
mh15KK-066 2.966 5 0.800 9 03527 1.421 1 0.648 1 0.662 9 0.856 9
mh16KK-049 32228 0.8392 0.456 0 1.770 5 0.7176 0.689 7 0.535 4
mh17CP-001 35787 0.846 8 0.478 6 1.862 1 0.7315 0.720 6 0.3670
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Continued to Table 3

MH A, DP PE TPI H, H, p-HWE
mh17CP-002 3.3911 0.8659 04127 1.6119 0.689 8 0.705 1 0.986 3
mh17KK-053 2.6115 0.773 9 03160 1.3171 0.620 4 0.617 1 0.9551
mh18CP-003 3.468 2 0.8592 0.3920 1.5429 0.6759 0.7117 0.0020
mh18KK-285 2.6957 0.729 5 0.3280 1.3500 0.629 6 0.629 0 0.2222
mh18KK-293 4.030 6 0.8955 0.4340 1.687 5 0.703 7 0.7519 0.0159
mh19KK-299 3.694 8 0.8916 0.426 8 1.661 5 0.699 1 0.729 3 0.708 0
mh20KK-058 3.6409 0.862 1 0.398 8 1.5652 0.680 6 0.7253 0.087 7
mh21KK-315 4.001 4 0.896 8 0.494 1 1.928 6 0.740 7 0.750 1 0.611 1
mh21KK-316 3.1415 0.833 4 0.426 8 1.661 5 0.699 1 0.681 7 0.899 2
mh21KK-320 48426 0.905 2 0.609 4 2.571 4 0.805 6 0.793 5 0.491 1
mh22KK-061 3.096 9 0.836 8 0.3590 1.4400 0.652 8 0.677 1 0.8136

MH: microhaplotype; A4,: effective number of alleles; H,: expected heterozygosity; H: observed heterozygosity; DP: discrimination power;

PE: probability of exclusion; 7PI: typical paternity index; p-HWE': Hardy-Weinberg equilibrium probability.
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The Genetic Polymorphism and Structural Analysis of 47 Microhaplotypes in a

Jiangsu Changshu Chinese Han Population”
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L YHVHY

Unrelated individuals (»=216, Changshu))
MHSeqTyper47 testing

Investigation of allele frequency:

Provide data basis for forensic A total of 239 alleles
applications of 47 microhaplotypes Four novel alleles

Polymorphism comparison with 1KG data:

Most similar distribution of 4, to CHB
Almost equal CMP with CHS, CDX, KHV, CHB, and JPT data

Genetic differentiation with 1KG:
Lowest Fst with CHB, largest Fs¢ with MSL
Same branch as CHS, CDX, KHV, CHB, and JPT
Forensic parameters:
No linkage disequilibrium was observed
A, distribution: 1.91-4.84; observed heterozygosity: 0.47-0.81;
Discrimination power: 0.45-0.92; combine probability of exclusion: 1-3.59x107"!

The genetic structure of 47

microhaplotypes in the Han population
in Changshu was revealed
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Abstract Objective To investigate the genetic polymorphism and structure of 47 autosomal microhaplotypes
in the Han population in Changshu City, Jiangsu Province, and to evaluate the forensic efficiencies and forensic
parameters. Methods The DNA library of unrelated individual samples was prepared according to
MHSeqTyper47 kit manual and sequenced on the MiSeq FGx platform. Microhaplotype genotyping and
sequencing depth statistics were processed using MHTyper. The genetic information of samples was then
evaluated. The fixation index and genetic distance between the Jiangsu Changshu population and the reference
populations in the 1000 Genomes Project phase 3 (1KG) were calculated, and forensic parameters were evaluated.
Results The fixation index and genetic distance between the Han population in Changshu, Jiangsu, and the CHB
(Han Chinese in Beijing, China) reference population in 1KG were the lowest. The effective allele number (4,) of
each locus is also the closest between the two populations. The combined matching probability (CMP) of the
Changshu Han population is close to the 5 populations of the East Asian reference super-population in 1KG,
which is 1.25x107%, and the combined probability of exclusion reached 0.999 999 999 964 1. Conclusion This
study reported the genetic polymorphism and allele frequency of 47 microhaplotypes in a Han population in
Changshu City, Jiangsu Province. This information provides a data basis for 47 microhaplotypes in forensic
applications. In addition, the polymorphism differences between the 1KG reference population and the Han
population in Changshu, Jiangsu were compared, and the genetic structure of 47 microhaplotypes in the Han
population in Changshu, Jiangsu was revealed. In general, the reference data of the East Asian super-population in

1KG is more in line with the genetic characteristics of Han population in Changshu, Jiangsu.
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